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Commercial S. cerevisiae strains
for the production of wines
Usually originating from indigenous “wild” vineyard-associated yeast flora from
different wine producing regions;
Characteristics
Quick fermentation initiation after addition to the must
Ethanol tolerance
H2S formation
Volatile acidity formation
Glycerol production
……. and other tecnological, metabolic and fermentative characteristics
Today: about 200 different commercial yeast strains (starter strains) available
Predominantly diploid, but also aneuploid or polyploid
Homothallic and mostly homozygous (65%) 
Meiosis seems not to be a common occurrence in their life cycle
Low to intermediate (30%) sporulation capacity 
Prototrophic for most of the commonly used genetic markers
Karyotype instability during vegetative growth
The genetic constitution of commercial 
Saccharomyces cerevisiae wine yeast strains
Mitochondrial DNA restriction analysis (mtDNA RFLP)
(Querol et al., 1992; Lopez et al., 2001)
Enological S.cerevisiae strains have a large mtDNA variability
Digestion with HinfI or RsaI
PCR-based interdelta-analysis
Location transactivating region (LTR) flanking retrotransposons TY1 and TY2
Separate elements dispersed throuhgout the genome
Good targets for identification of polymorphisms primer pair A (δ1- δ2)   (Ness et al., 1993)
primer pair B (δ12- δ2)  (Legras et al., 2003)
Molecular typing methods for the distinction of S. cerevisiae strains
Differentiation of strains
according to the size distribution
of their chromosomes by pulse 
field gel electrophoresis
(Carle and Olson., 1995; 
Blondin and Vezinhet, 1988)
Karyotype analysis
Microsatelite analysis – 6 loci
(Pérez et al., 2001)
AAT1 FAM 145-246 pb
AAT4 TET 278-335 pb
AAT6 HEX 249-267 pb
AAT2 HEX 370-406 pb
AAT3 FAM 247-445 pb
AAT5 TET 216-225 pb
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2 multiplex
reactions
short (1-10 nucleotides) DNA tandem repeats 
dispersed throughout the genome 
high degree of variability
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Large-scale sampling plan 
over 3 years 
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Evaluaton of the biodiversity of S.cerevisiae strains from the Vinho Verde Wine Region
54 spontaneous fermentations
90 grape samples collected
18 sampling sites
297 unique mtDNA RFLP patterns
1620 isolates
Schuller et al., 2005, FEMS Microbiol Ecol 51: 167-177
Strain Zymaflore VL1 (Lallemand)
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100 isolates
Valero et al., 2005, FEMS Yeast Res 5: 959-969
RESULTS
The 100 isolates derived from natural environments 
showed mtDNA RFLP patterns of the starter strain 
Zymaflore VL1 (Lallemand).
30 isolates obtained from the original commercialized strain 
(“mother strain”) showed the same pattern. 
Mitochondrial DNA restriction fragment length
polymrphism (mtDNA RFLP)
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RESULTS
Karyotype analysis (PFGE)
Pattern designation
Indicative assignment of bands to 
chromosomes was estimated by
similarity between banding patterns of 
the present strains and laboratory
strain S288C
KD K 2 K 3 K 4 K 5 K 6 K 7K 1
RESULTS
Alleles (bp) of distinct microsatellite patterns
Loci
M1 M2 M4 M5 M6 M7 M8
ScAAT1 204/219 219 204 204/219
381
265
329
219/222
256/259
1
Nº of original VL1  
isolates (LM)
30 0 0 0 0 0 0
204/219 204/219
ScAAT2 372/381 372 384
204/219
372
265
329
219/222
256/259
372/381 372/381
ScAAT3 265 265 265 265 265
ScAAT4 329 329 329 329 329
ScAAT5 219/222 222 219 222 219/222
ScAAT6 256/259 256 256 256/259 259
Nº of natural 
isolates (N)
89 1 1 2 51
Microsatellite analysis of S. cerevisiae Zymaflore VL1 isolates
recovered from natural environments (N) in comparison to the original commercial strain (LM)
RESULTS
Numbers of isolates with patterns K 1 – K 7
Microsatellite pattern
M 1
M 2
M 4
M 5
Nº of natural isolates (N) 2 15 1 9 2 13 2 1
Nº of original VL1  
isolates (LM) 0 0 0 0 28 0 2 0
M 6
M 7
M 8
KD K 1 K 2 K 3 K 4 K 5 K 6 K 7
13 8 2 2 1
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Fermentative profile of strains VL1, M2 and M4
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Patterns obtained by interdelta sequence
analysis with primer pairs A and B
DA1
M (bp) M (bp)
DB1
M (bp)
300
200
100
1000
500
800
600
400
DB2 DB3 DB4 DB5 DB6 DB7 DB8 DB9 DB10 DB11 DB12 DB13 DB14 DB15
►
► ►
►
►
►
►
►
►
►
►
►
►
►►
► ►
► additional bands ► more intense bands
RESULTS
300
200
100
1000
500
800
600
400
300
200
100
1000
500
800
600
400
RESULTS Number of isolates
from population
Primer
pair Pattern
Additional 
bands
(bp) Natural 
isolates (N)
Original VL1 
isolates
(LM)
A DA1 - 100 30
DB1 - 86 29
DB2 290 3
DB3 450 1
DB4 280 480 1
DB5 760 1
DB6 360, 500 1
DB7 240 1
DB8 610 1
DB9 480 1
DB10 190 1
DB11 330 1
DB12 530 1
DB13 190 520 1
DB14 340 1
DB15 350 1
B
RESULTS
Numbers of isolates with patterns DB1 – DB15
Microsatellite
pattern
DB9 DB10DB11DB12DB13 DB 4 DB15
MS 1
MS 2
MS 4
MS 5 1
MS 6
MS 7
MS 8
Nº of natural 
isolates (N)
Nº of original VL1  
isolates (LM)
1110111
1
0
1
0
1
0
1
0
1
0
1
0
0
129 0 0 0 0 0 0 0
DB1 DB2 DB3 DB4 DB5 DB6 DB7 DB8
76 3 1 1 0
1
1
1 1
1
1
1
1
1
5
86 3 1 1 1 1 1
The strain’s permanence in natural environments is correlated 
with genetic microevolutive changes that may be consequences 
of adaptive responses. 
Isolates of the commercial wine yeast strain Zymaflore VL1 recovered from vines show a high level of genetic
polymorphisms that can be assessed by different molecular markers. 
Contrarily, isolates derived from the “original” VL1 strain did not show by far such a high genetic variability.
Microsatellite allelic polymorphisms
Occur in isolates of strain VL1 recovered from vine-related environments. 
Trinucleotide expansions may be considered as microevolutionary changes
Loss of heterozygosity may be consequence of the previously described “genome 
renewal” i.e. the occurrence of sporulation and subsequent “self-diploidization”. 
Chromosomal polymorphisms
Were most evident for the smaller chromosomes III and VI, representing
rearrangements, that may be involved in adaptive evolution. 
CONCLUSIONS
